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Milk and cream are among the most important of food products, and 
the production of these articles is one of our leading branches of indus- 
try. A large majority of our farmers depend upon the dairy cow for 
quite a portion of their income. In the raising of a horse, three or four 
years are required to bring it to maturity, but the dairy cow does some- 
thing towards contributing to our support almost every day in the year, 
furnishing a steady cash revenue for the farmer. This is so important 
~1 line of farming in Maine that we believe it deserves more attention 
than is given it by many of our farmers, especially by way of better 
methods of caring for and handling the products. Also, as milk is one 
of the most nutritious foods and its use is so general, not being limited 
to any class or locality, an improvement in the quality, healthfulness and 
preservation of this valuable product will mean much to the large num- 
ber of our citizens who consume it. Milk is nearest to nature's food of 
any article of consumption, and to the man who is fortunate enough to 
be raising a family of children the cow is indispensable if the best results 
in the health and development of the child are attained. 
But while pure, fresh milk is so nearly a perfect food, it is very 
perishable and exceedingly susceptible to impurities and unfavorable 
condition which may surround it, and it is very essential that proper 
care be exercised in its manipulation. 
The first step in the production of clean, wholesome milk is to see 
that the cow is healthy, well fed and clean. She must be fed on health- 
ful products, free from dirt, decay or a musty condition, and given clean, 
dry, light and well ventilated quarters. \Ve believe the good citizens 
of the State are using every effort to exterminate contagious diseases 
as far as possible, and we would impress upon every farmer that clean 
stables with plenty of fresh air and sunshine are essential not only to 
the health of the animals but to the purity of the milk. The milking 
should not be done in the morning until the stable is thoroughly cleaned, 
so that the milk will not become contaminated with disagreeable odors. 
Our own experience is that it is better to milk while the cow is not 
eating. The change of position while reaching for food may precipitate 
some dust or foreign matter into the milk. The stable should be kept 
free from dust and cobwebs, and the cow should be-well littered. Saw- 
dust is an excellent material for this purpose. It helps to keep down 
the dust and purify the air. Land pla ster is al o an excellent deodorizer. 
A coat of whitewash in the stable at lea t once a year is of much assist- 
ance in keeping it clean and pure. If a manure cellar is used pains 
should be taken to see that it is well ventilated, and no pools of liquid 
manure or impure water should be allow~d to stand in it. The barn- 
yard also should be well drained. 
The milking should be done as quickly as possible, and the milk should 
not be allowed to stand in the stable after it is drawn, or to come in 
contact with odors from ensilage or any other source. It should be 
immediately removed to a clean, cool place and cooled as quickly as 
possible. Cleanliness and cold are two important factors in preventing 
the growth of bacteria and keeping the milk sweet. 
Another important point is the care of the milk utensils. Pails, 
strainers and cans hould fir t he rin ed in cold water, then washed with 
boiling water or steam and then expo ed to the purifying influences of 
the sunlight, when possible. 
\Ve believe more care in these details would repay the average farmer, 
and we trust that our readers will be stimulated by this bulletin to more 
carefulness in these lines. \Ve would call special attention to the valua- 
ble articles contributed for this number by S. C. Thompson, State Dairy 
Instructor, Dr. A. G. Young. Secretary State Board of Health, Prof. 
G. :\1. Gowell, Orono, P. :\L Harwood. General Agent of the Massa- 
chusetts State Dairy Bureau. and H. E. Cook of Denmark, N. Y. The 
remarks of our regular correspondent also contain many valuable sug- 
gestions. 
E\IPRO\'EO DAIRY :\IETIIODS. 
By S. C. TH<>MI' ox, State Dairy In tructor. 
Success in dairying depend largely upon the ability of the operator 
to produce a product of the fin t quality. Good milk good butter and 
go d chees arc alway in demand at profitabl price . while th poorer 
grades are alway a drug on the market. Many dairymen follow along 
in the path of their father , probably by force of habit. without keeping 
pace with the improvement which is necessary for the greatest profits 
and most satisfactory results. Undoubtedly, it costs more to produce the 
higher grades than those of poorer quality, but if the consumers can 
only be sure of the quality, the extra cost of production is more than 
offset by the increase in prices received. Poor market milk, poor butter 
and poor cheese can usually be traced to the improper handling and 
caring for the milk during the first twenty-four hours after it is drawn. 
Besides the indirect loss to the producer resulting from the poor quality 
of the product caused by negligence or lack of knowledge, a direct loss 
is liable to be incurred, for only by the best and most scientific methods 
can the fullest production be had. 
Milk is susceptible to many changes, as we all know. The most 
easily recognized, perhaps, is souring; though we often find a bitter 
milk, a cowy milk or a milk poor in flavor, and every condition has a 
cause. We know that milk and cream can be produced and kept for 
many days with the flavor and appearance as good as when it was 
freshly drawn from the cow. 
The experiment stations and dairy departments of the different states, 
as well as the Federal Government, have made investigations as to 
the cause, and suggest remedies. The following fifty dairy rules pub- 
lished by the Dairy Division of the U. S. Dept. of Agriculture will bring 
good results, if carefully followed. 
FIFTY DAIRY RULES. 
(The Owner and his Helpers.) 
·· r. Read current dairy literature and keep posted on new ideas. 
2. Observe and enforce the utmost cleanliness about the cattle, their 
attendants. the stable, the dairy, and all utensils. 
3. :\ per on suffering from any disease, or who has been exposed 
to a contagious disease, must remain away from the cows and the milk. 
(The Stable.) 
4. Keep dairy cattle in a room or building by themselves. It is 
preferable to have no cellar below and no storage loft above. 
5. Stables should be well ventilated, lighted, and drained; should 
have tight floors and walls and be plainly constructed. 
G. ever use musty or dirty litter. 
7. Allow no strong smelling material in the stable for any length of 
time. Store the manure under cover outside the cow stable and remove 
it to a distance as of ten as practicable. 
R. Whitewash the stable once or twice a year; use land plaster in the 
manure gutters daily. 
9. Use no dry, dusty feed ju .t previou to milking; if fodder is 
dusty, sprinkle it before it is fed. 
ro. Clean and thoroughly air the stable before milking; in hot 
weather sprinkle the floor. 
1 I. Keep the stable and dairy room in good condition, and then insist 
that the dairy, factory, or place where the milk goes be kept equally 
well. 
(The Co·ws.) 
12. Have the herd exan ined at least twice a year by a skilled veter- 
inarian. 
13. Promptly remove from the herd any animal suspected of being in 
bad health. and reject her milk. Never add an animal to the herd until 
certain it is free from disea e, especially tuberculosis. 
14. Do not move cows faster than a comfortable walk while on the 
way to place of milking or feeding. 
15. Never allow the cows to be excited by hard driving, abuse, loud 
talking, or unnece sary disturbance; do not expose them to cold or 
storms. 
16. Do not change the feed suddenly. 
17. Feed liberally, and use only fresh, palatable feed stuffs; in no 
case should decomposed or moldy material be used. 
r8. Provide water in abundance, easy of access, and always pure; 
fresh but not too cold. 
19. alt should always be accessible. 
20. Do not allow any strong flavored food, like garlic, cabbage, and 
turnips. to be eaten, except immediately after milking. 
2L Clean the entire body of the cow daily. If hair in the region of 
the udder is not easily kept clear: it should be clipped. 
22. Do not us e the milk within twenty days before calving, nor for 
three to five day· afterwards. 
(Milking.) 
23. The milker should be clean in all respects; he should not use 
tobacco; he should wa h and dry hi~ hands before milking. 
24. The milker should wear a clean outer garment, used only when 
milking. and kept in a clean place at other times. 
25. Brush the udder and surrounding parts ju t before milking, and 
wipe them with a clean. damp cloth or sponge. 
26. ~Iilk quietly. quickly. cleanly. and thoroughly. Cows do not like 
unnecessary noise or delay. Commence milking at exactly the same 
hour every morning and evening. and milk the cows in the same order. 
27. Throw away (but not on the floor-better in the gutter) the first 
few stream from each teat : thi milk is very watery and of little value. 
but it may injure the rest. 
28. If in any milking a part of the milk is bloody or tringy or 
unnatural in appearance. the whole me should be rejected. 
29. Milk with dry hands; never allow the hands to come in contact 
with the milk. 
30. Do not allow dogs, cats. or loafer to b • around at milking time. 
j r , If any accident occur by which a pail full or partly full of milk 
become. dirty, do not try to remedy thi by training, but re] ct all t"-i 
milk and rinse the pail. 
32. Weigh and record the milk given by each fOW, and take a sample 
morning and night, at least once a week, for testing by the fat test. 
(Care of Milk.) 
33. Remove the milk of every cow at once from the stable to a clean. 
dry room, where the air is pure and sweet. Do not allow cans to remain 
in stables while they are being filled. 
34. Strain the milk through a metal gauze and a flannel cloth or layer 
of cotton as soon as it is drawn. 
35. Aerate and cool the milk as soon as strained. If an apparatus for 
airing and cooling at the same time is not at hand, the milk should be 
aired first. This must be done in pure air, and it should then be cooled 
to 45 degrees if the milk is for shipment, or to 60 degrees if for home 
use or delivery to a factory. 
36. Never close a can containing warm milk which has not been 
aerated. 
37. If cover is left off the can, a piece of cloth or mosquito netting 
should be used to keep out insects. 
38. If milk is stored, it should be held in tanks of fresh, cold water 
(renewed daily), in a clean, dry, cold room. Unless it is desired to 
remove cream, it should be stirred with a tin stirrer often enough to 
prevent forming a thick cream layer. 
39. Keep the night milk under shelter so rain can not get into the 
can . In warm weather hold it in a tank of fresh cold water. 
40. Never mix fresh warm milk with that which has been cooled. 
4r. Do not allow the milk to freeze. 
42. Under no circumstances should anything be added to milk to 
prevent its souring. Cleanliness and cold are the only preventives 
needed. 
43. All milk should be in good condition when delivered. This may 
make it necessary to deliver twice a day during the hottest weather. 
44. When cans are hauled far thy should be full, and carried in a 
spring wagon. 
45. In hot weather cover the cans, when moved in a wagon, with a 
clean wet blanket or canvas. 
(The Utensils.) 
46. Milk utensils for farm use should be made of metal and have all 
joints smoothly soldered. Never allow them to become rusty or rough 
inside. 
47. Do not haul waste products back to the farm in the same cans 
used for delivering milk. When this is unavoidable, insist that the 
skim-milk or whey tank be kept clean. 
48. Cans used for the return of skim-milk or whey should be emptied 
and cleaned as soon as they arrive at the farm. 
49. Clean all dairy utensil by first thoroughly rinsing them in warm 
water; then clean in idc and out with a brush and hot water in which 
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a cleaning material is flissolved; then rinse and, lastly, sterilize by boil- 
ing water or steam. Use pure water only. 
50. After cleaning, keep utensils inverted in pure air, and sun if 
possible, until wanted for use." 
The care of the product to be sold as market milk will be carefully 
explained by correspondents who have had abundant experience in that 
line of work, but when the product is to be made into butter, the ques- 
tion of creaming is of great importance; therefore if the product is to 
be made into butter, it is necessary that the freshly drawn milk be 
creamed at once by one of the two methods in use, viz., with the sepa- 
rator or by gravity. The following extract from " Farmers' Bulletin" 
No. 241, U. S. Dept. of Agriculture, discusses the separator as follows: 
" The dairyman can not afford to be without a separator. It removes 
practically all of the butter fat from the milk, while the old method of 
gravity skimming will leave from one-eighth to one-fourth of the butter 
fat in the milk. The cream from the centrifugal machine is of finer 
quality, and a much better product can be made from it. The skim- 
milk is fresh and sweet for feeding and is far superior to that from the 
gravity system. . There are numerous kinds of mechanical separators on 
the market, but they differ in details of construction rather than in the 
principles on which they work. The dairyman should thoroughly 
understand these principles. In selecting a separator one should first 
determine its value for good work. and then examine its mechanical 
construction to see if it will stand long use. 
To summarize, the points in the operation of a separator, given in their 
order of importance as bearing on the quality of the work, are as 
follows: 
First. The speed of the separator must be uniform and up to the 
standard required by the makers of that particular machine. 
Second. The temperature of the milk should be such as will make it 
flow readily; the warmer it is the more perfect will be the separation. 
Third. The amount of milk that is run through the machine should 
remain constant. and should not be increased over that which is intended 
for the machine. 
Fourth. The machine should he et on a solid base or foundation, so 
that there will be no jar or shaking about as it is turned, such as would 
tend to interfere with the even flow of the milk through the bowl and 
thus destroy its efficiency in skimming. 
Fifth. The separator mu t be kept thoroughly and scrupulously clean, 
particular care being taken that none of the tubes through which the 
milk flows become ob tructed in any way. 
, ixth, 1 he test of the er 'am - n be readily changed by changing 
either the cream outlet or the skim-milk outlet. 
r n the mechanical operation of a machine none but the be t oil hould 
be used. and thi should not be allowed to g:um or become dirty on the 
bearings. It is a good practice to flu h the bearings with keros ne occa- 
sionally by making a run with kero ne in the oil cups. Thi will serve 
to cut out any gum or du t that ha accumulat d in the bearing and 
will make the machine run much freer and easier, thus greatly increasing 
the length of time that it will last and do perfect work. 
Very soon after the separation has been completed the separator should 
be cleaned. It is imperative that it be washed every time after it is used, 
and the sooner it is washed the easier will be the operation. The gen- 
eral directions for washing dairy tinware apply to the parts of the 
separator that come in contact with the milk. In cleaning the machine 
the frame should not be neglected. Sometimes an operator thinks it is 
useless to spend time to keep it clean, as it does not come in direct con- 
tact with the milk. In most cases where a machine is found to be dirty 
and grimy, it will be found out of repair in other ways. The bearings 
will usually be gummy, and if examined the machine will be found to 
be out of level, and more often than otherwise the parts that come in 
contact with the milk will not have been properly cleaned." 
Dr. Babcock of the Wisconsin Station says that "The hand separator 
skims clo er than any other method of creaming, leaving an average of 
. 1% fat in the skim-milk; from the deep cans set in ice water, the aver- 
age amount of fat left is . 3% and with the shallow pans, the fat left in 
the skim-milk amounts to .7%." 
When raising cream by gravity, it is necessary to have the milk set at 
once and to have the temperature low and uniform. The following experi- 
ments made by the Maine Station relating to temperature are of great 
importance and deal with many phases of the work, viz., the effect of 
varying the temperature at which milk is set: "First, upon the volume 
(or weight) of cream; second, upon the composition of the cream; 
third, upon the quantity of cream required for one pound of butter; 
fourth, upon the amount of fat left in the skim-milk. 
The milk of three new milch cows was thoroughly mixed night and 
morning, divided Ly weight into equal parts and set to rise at six differ- 
ent temperatures ranging from 35 degrees to 60 degrees F. In every 
instance, the colder milk furnished the larger volume of cream, the 
'difference amounting to 33 1-3% for 15 degrees,-45 degrees to 6o 
degre s F. 
In every instance, the cream raised from warmer temperatures con- 
tained a larger percentage of fat than colder milk, the difference amount- 
ing to 5. 66% between 35 degrees and 48 degrees F. 
In these trials, the cream from the colder milk averaged a fifth less 
111 value than cream raised at approximately IO degrees higher. 
The analyses show that a more complete separation of fat occurs and 
that less fat is left in the skim-milk, when milk is set at 45 degrees F. 
or less, than when it is above that. When milk is set at 60 degrees F. 
the fat which remains in the skim-milk is 2Y2 times as great as when set 
from 35 to 45 degrees F." 
It has also been found by investigators that milk which is allowed to 
set 1i1 ;"t warm atmosphere for 20 to 30 minutes never gives so good sepa- 
ration of fat, thus making greater losses in the skim-milk. 
'J he question of creaming is an important one in the handling of dairy 
products and hould be carefully watched, whichever method is used, 
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to prevent losses in the skim-milk, which at times amount to 20 or 25 
per cent of the total product. 
Extract from Bulletin r3r of the Experiment Station of the Kansas 
State Agricultural College, May, r904. 
CARE OF DAIRY GTEXSILS. 
The first requisite is to purchase dairy utensils that can be easily 
cleaned, which have smooth, hard and non-porous surfaces, and corners 
so made that they are easily accessible to a brush or cloth. Unnecessary 
corners and angles should be avoided. 
Wooden utensils should never be used for receiving milk, as wood 
contains myriads of small pores which retain milk, making it impossible 
to clean such vessels thoroughly. 
Glass and earthernware have sometimes been used and are very effi- 
cient but, on account of their expensiveness, the ease with which they 
are broken and their great weight, they are impracticable for dairy use. 
Tinned metal complies most nearly with all requirements, and is the 
cheapest and most practical at the present time, However, the metal 
should be of good quality and heavily and smoothly tinned to avoid bare 
iron spots, which are liable to corrode and become rough, thus serving 
as breeding places for bacteria. It is not deemed wise to use galvanized 
iron, zinc or other rough surface metal. 
All joints, corners. seams and crevices should be made smooth and 
filled entirely with solder. Pressed tin or seamless utensils are prefer- 
able from a sanitary standpoint. Milk-pails in particular should have 
no corners so that there will be 1;0 places for bacteria to grow. Strainers 
and aerators should Le made likewise, smooth and with as few project- 
ing nuts, rods or braces as possible, Storing or delivery cans, dippers 
and other utensils must also comply with this rule. A new piece of 
strainer cloth should be used at each milking. 
The principal things necessary for keeping utensils clean are hot water 
or steam, some alkali, a scrubbing-brush or a coarse cloth, combined 
with plenty of elbow-grease to n.ake these agents effective. All utensils 
should be cleaned immediately after using. The method for cleaning 
varies slightly according to what the uten ils have contained. If they 
have been used for milk they should first be rinsed with cold or luke- 
warm water so a to wash off the viscous albuminoids, which, if sub- 
jected to boiling water would coagulate and adhere firmly to the tin, 
thus becoming difficult to remove. They should then be thoroughly 
washed in hot water with some clean ing material, such as washing 
powders or caustic soda, in order to remove the grease. The water 
should he quite hot and the -ashing powders should not be used spar- 
ingly, for we too often find vessel where the grea se has not been 
removed, but simply smeared over the tin. Caustics and wa bing 
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powders are not only effective in cleaning the grease from utensils, but 
they al o act as a means of destroying bacteria. Common soaps, and 
especially if perfumed. should be- avoided. After the washing, utensils 
should be treated differently, according to conditions. If steam is at 
hand. a thorough steaming should follow, steam being the cheapest and 
most effecti Ye agent for destroying germs in creameries, cheese factories, 
and large dairies. Since the production of steam requires a boiler, 
which is quite expensive for the average dairy farmer, it is necessary 
in his case to pursue a different course for destroying bacteria. 
It has been found that a five or seven per cent solution of good fresh 
washing powder applied in hot water will make a good material for 
destroying germ life, provided the utensils are subjected to this solution 
for at lea t ten minutes, after which they should be rinsed in hot water 
and set away in the pure air to dry. The latter method requires more 
time to accomplish the same purpose than with steam, but is better 
adapted for farm use. 
There are other methods for conveniently destroying bacteria on 
dairy ntensils : they are, however, more expensive, but very effective. 
A practical way is to rinse the utensils, after thev have been thoroughly 
washed in some alkali, with a hot solution containing six to twelve per 
cent borax. Thi solution also preserves the tin to a slight extent. but 
care must be taken not to get it into the milk. 
Sun light and pure air are the cheapest and most effective means of 
keeping the utensils pure and sanitary after they have been cleansed. 
When these conditions do not exist it is then advisable to put them in 
a hot drying-room. 
Old, unclean dish-cloths should never be u ed for wiping dairy uteri- 
ils after they ban been steamed or subjected to the hot washing solu- 
tion, as the germs which are lodged in the cloth will be again distributed 
over the surface of the vessels, thus reinfecting them. If utensils must 
be wiped dry, it is always best to use a coarse linen cloth, which has 
previously been steamed or boiled. 
Scrub-brushes are the best articles for use in cleaning dairy utensils. 
Coarse linen cloths may also be used, but they require more care in 
keeping them clean. The same methods for cleaning utensils should be 
followed for cleaning cloths. 
CLE.\N :..IILK: TIIE HEALTH POINT OF VIEW. 
By .:\. G. YocNG, ?\f. D., Secretary of the State Board of Health. 
One of our American physicians of distinguished ability takes the 
ground that milk is an unsuitable food for adults. But that is not a 
level-beaded opinion. Milk is one of the most valuable of foods. Its 
prevailing cost, food value, and digestibility rank it as an economical 
food rather than as a luxury. The New Jersey Agricultural Experiment 
Station has shown that the milk which the price of one pound of beef 
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would buy, is of greater food value than the pound of beef; the Illinois 
Station says that a quart of average milk will furnish about the same 
amount of nutrition as three-quarters of a pound of meat; and our 
Maine station has shown that milk, aside from its own nutritive value, 
contributes to the digestion and a similation of some of our other foods. 
And yet I am with those physicians, public health officers. and the 
more progressive milk producers in affirming that a large part of the 
market milk is an unfit and not so very· economical a food for human 
beings of any age; by reason oi unclean methods of producing it, the 
addition of preservatives. diluent . and artificial colors, the abstraction 
of cream, exposure to infection. and diseases of cows which produce it. 
The objections to the varieties of milk sugge. ted in the preceding 
words are two-fold: Their food value has been lessened, or they are 
unhealthful. or they have both faults. 
r. Frauds.-The dilution of n.ilk, the abstraction of cream. and the 
addition of artificial colors or stiffener , are frauds, the perpetrators of 
which deserve the full penalty which the law provides. whether the 
frauds are perpetrated consciously or subconsciousty. 
2. Unclean M ill•.-An unclean milk, or one suspected of being 
unclean, swallowed under mental prote t by the intelligent per on. we 
may assume is of a little less nutritive value merely because it i not 
appetizing. The food which is plea ing to the sen es has an added 
dietetic value. 
3. Dangerous Milk.-The unhealthful and dangerous milks are those 
which have received preservativ s, tho e which are unclean, th e which 
have been expo ed to infectious di ea cs, and tho e from diseased cows. 
4. I'rcservati-vcs.-\Vhatever may be said for the u e of pre ervatives 
for <orne other foods. their use in milk i entirely indefensible and 
deserves condemnation in unmeasured terms. It is needle from the 
point of view oi the intellisrent producer; for a clean milk will keep 
long et ough without preservativ es. Milk shipped from Illinoi across 
the Atlantic to the Paris Expo ition in 1900 was goo and sweet for 
tlir e days after it arrival. and it wa 17 day on the journey, It had 
been ubjected neither to the action of heat nor to that of- ch mical 
pre crvative . The secret wa merely that it wa a clean milk. Pre er- 
vatives arc not only unnece ary but th y arc dangerous, and 0 are 
some of the coloring matt •r , articularly to children, many of whom 
have to depend wholly or larg ly upon cow's milk for nutriment. f all 
fo d ub lance milk hould be the la t to tempt the cupidity of the 
adult rator. The milkman wh know no b tter than t li t 11 to he 
wile of the peddl r of '· pre erva in , " · frc zine," hould I arn 
bett 'r, and he who know the dire po ibiliti of an " rnbalrn d ., milk 
for infants and still dep nd up in pr rvative in t ad of cl anliness 
to keep his milk. richly de erv puni hrnent for his mi d meaner. 
5. Wlz)• Unclean Hilks arc Dangerous.- Incl an milk are um hole- 
som ~ and dang rou , particu arl; becau e th y ntain bacteria which 
rapidly cau e ha miul change in the milk, and som time more directly 
inf ct the organi m of the chik or o h r p r on who u the milk. 
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I do not here refer to the infectious diseases which every intelligent 
person knows are sometimes distributed by milk, nor to the infection 
that may come from diseased cows, but to infections which come from 
the filth itself which dirty milk contains. 
Some of the bacteria in unclean milk are disease-producing germs. 
The colon group for instance, is in this class. They exist plentifully in 
the intestinal tract of the cow and in her dejections. Another which 
is sometimes believed to play a large part in causing outbreaks of dan- 
gerous diarrheal diseases among infants is not present in the excrement 
of the cow, but is present in horse manure. 
6. How Do Bacteria Get into Milkf-The milk within the cow's 
udder is practically, though not absolutely, free from bacteria. Milk 
drawn from a dirty cow, in a dirty, dusty stable, by a dirty man with 
dirty hands and clothes is sure to be unclean. From the cow there fails 
a shower of hair, epidermic scales and other dust, bits of chaff and straw, 
and particles, if not larger aggregations, of cow filth. The milker of 
uncleanly habits, may contribute a collection of disease germs still more 
potent for evil. The filth content of milk produced under such condi- 
tions may be imagined. But it has been investigated. 
It has been found that on ;rn average a loose hair, falling into the 
milk from the cleaner parts of the cow, carries with it from six hun- 
dred to seven hundred bacteria. Particles of manure, or hair from 
patche of manur ial richness, contribute a much more bountiful seeding 
of the milk-at the rate of from two millions to eighty millions for each 
gram, or half tea peon Iul of the dirt. Of such is the composition of the 
dark sediment found at the bottom of the glass of milk produced and 
delivered by careless dairymen. 
7. The Bacterial Difference between Clean Mill: and Dirty }1illl.- 
But the fruition of thi seeding down is still worse. Milk in the absence 
of adequate cooling is an excellent culture fluid for the rapid multipli- 
cation of many kinds of bacteria. By the time the milk of the careless 
producer reaches his customers, the bacteria have enormously increased, 
and may rival or exceed the bacterial plcntitude of sewage. Its exceed- 
in c value as human food makes it, at the same time, a congenial medium 
for bacteria which, by their rapid multiplication, destroy or consume 
some of its nutritive properties and replace them with their own products 
which spoil the milk and even render it dangerous. Clean, cool milk 
has an inherent though somewhat limited power of destroying bacteria; 
hut i·1 dirtv milk or even in or<linarv market milk, this beneficial 
bacteria-d troying' property of milk is - o,·erwhelmed. Thus, in clean 
milk k pt at the temperature of 42° F., the original number of 5,000 
bacteria in each c. c.:4' had diminished in 24 hours to 2,400. 
Ordinary market milk and milk of poor quality may have from many 
thousand bacteria to some millir ns. At Rochester, N. Y., and at vari- 
ous other places, milk is delivered by dairymen, who have agreed to 
er nform to the requirement for keeping the number of bacteria below 
*About 20 drops. 
92 
10.000 per c. c., which rarely go up to this limit. In Oakland, California, 
milk with a bacterial count uniformly below 3,000 per c. c. is furnished 
to a club, while the ordinary market milk there often has 500,000 or 
I.000,000. 
8. Tlic Bab}' as a Ttst-:lnimal.-Oi all the wee creatures used in 
experimental investigations, the baby suffers the most. For these so 
many years has the experiment been going on. that it is needed no 
longer to teach that unclean milk kills babies. The baby is, indeed. a 
delicate index of the condition of milk supplies. 
The death-rates of bottle-fed babies arc appalling. In one district in 
England r.960 infants were fed at the breast with only two deaths, 
while 8.,io were bottle-fed. of which 59 died. indicating 70 times as great 
a danger of death among the latter. In another district. 89% of all the 
babies that died of diarrheal diseases during a whole year were bottle- 
fed. In :\Iunich 83.3% of them were bottle-fed. In ~Tew York City. 
in Chicago. in Rochester. ~ •. \- .. and in many other places, municipal 
and private endeavor toward the improvement of milk supplies has 
re ulted in a remarkable betterment in the infantile death-rate from 
diarrheal diseases. Individual babie sick unto death with diarrheal 
diseases in innumerable in tances have promptly improved with the 
improvement of the character of the milk fed to them, and the same has 
sometimes been true of invalids of a more advanced age. 
Give milk a fair chance and it s inherent. though limited bactericidal 
quality. masters a few bacteria. Seed it down plentifully with the dirt 
from a dirty cow and a dirty milker. and it re tr icuve power over 
their growth is wholly overcome. Oive the baby a fair cnance with milk 
which has only a moderate number of the ordinary milk bacteria and 
the natural bacwria-destrovinz power of the child's organism will 
safely take care of them. Give the infant a milk with massive Jo scs of 
bacteria. and the baby i often \ anquishcd in the trug rlc for life. 
9. Lnf cctio us f)is<cLl't'S,-ft ... hould he the endeavor nf tnilkmcn. as 
well a· of the health officer. t 1 prev int th· trnn mis ion of inlccu n 
through the rncd ium nf the milk, \\"llln in fcct iou di"l'asc. occur in the 
family of the farmer or hi help affected. a prompt r .port should be 
made to the local board of health ~" the law rcqui rcs. \Vith prompt and 
conscientious action in this way. co- P rativ · arrangement can U sually 
he made <;O that the milk producer hall not suffer loss. In the ab. ence 
of such action. the re ult often i much Jo to th milkman or the 
ruination of a good business. From the public health point of view the 
need of uch co-operation is ~ t rongly empha izcd hy th fact that in 
Mas: achusctt and some .ther late milk pidcmic of typhoid fev •r 
are becoming a more er iou danger than water-borne outbreaks. It is 
al. o empha: izcd by the report. which wa publi: hed a f w y • r. ago by 
one of the medical journal . 0f 330 outbreak of infc tiotb disea c> 
traced to milk. In HJS of the. ·. th~ ~·a typhoid fcv r; in 99, 
scarlet fev ·r; in 36, diphth~ri.1. In 147 if th· outbr ·ak of typhoid 
fe\'l:r. the milk-borne mte ·tion wa h cau of typhoid fever at the 
dairy or farm. In 67 of the < utbr ak.-, infccti 111 came from contam- 
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inated well water; in 24, employees at the dairy had been acting as 
nurses; and in IO, they were working while sick. There is always 
danger in milk which has been handled by ·persons whose hands or 
clothing are infected or which has been cared for or stored in the imme- 
diate vicinity of sources of infection. The unfortunate outbreak of 
carlet fever in Augusta a few years ago-33 cases and II deaths-« 
distributed by milk is a pathetic example. In this case the milkman 
himself had the disease in so mild a form that· he did not know he had 
scarlet fever and thus innocently perpetrated the mischief. 
'I'he danger from typhoid fever is augmented by the fact that the 
infection of that disease, and probably of other diseases, may rapidly 
multiply 111 milk, so that the few bacteria received from the hands of 
the infectious milker, or otherwise, may increase many-fold. 
IO. Tubcrculosis.-Not only the public health, but the interest of the 
milk producer requires the prompt weeding out from the herd of all 
tuberculous cows. For the safety of the other animals, the first ca e 
introduced or developing should be detected early. For this purpose, 
the tuberculin test, used as the United States Department of Agricul- 
ture instructs, is of great value before other methods of diagnosis are 
available. 
Ir. Gargct.-With the stringy and lumpy milk, there is usually an 
accompaniment of dissolved, invisible pus and pus bacteria which are 
dangerous to calve as well as to children. Some serious outbreaks of 
disease from this source have appeared among the patrons of milkmen 
whose economic instinct has been over-developed. Moreover, some 
cases of so-called garget are ca::es of tuberculosis of the udder and as 
such are especially dangerous to the users of the milk from those cows. 
The milk from such cows, or quarters, should conscientiously be 
excluded from mark it milk. 
ra Remedial .\lcthods.-Thcrc is a general agreement that there i 
need of improving the pr cvai l inq practices and conditions. Th greatest 
need is for intelligent effort to 111 educe a clean milk, and that means a 
mill· \ hich contains a compar at rvely small numb r of bacteria-those 
which muse the milk to spoil ton soon, and those which may be danger- 
ous. Every dairyman who would he progressive should avail hims lf 
of the practical and valuable inst ructions issued by state and national 
d epart ment s of agriculture, and buy and study some of the best of the 
up-to-date literature in his special line of industry, at least Dr. Belcher 's 
little book ·· Clean Milk." and ff oard's Dairyman, or some other special 
dairy journal, if there is any other good one. Some of the essential 
requirements in the production of a good. clean milk are very briefly 
indicated in the following paragraphs. 
IJ. Stables and Tic-[ ps.-_\ clean first-class milk cannot be produced 
from unhealthy cows amid unhealthful surroundings. Spoiled, unwhole- 
some, or tainted food spoils 1 he milk and sometimes is dangerously 
health-disturbing to the u crs of it. Clean water is needed, and pool 
of dirty water should not be accessible. _Recent experiments indicate 
that o full protection against the vic issitudes of the weather is not 
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needed a. has been supposed to be necessary to the thrift of cattle and 
their economic use of food. So give the stables a reasonable amount 
of ventilation. 
Clean milk cannot be produced from a dirty cow, neither will there 
be a small or moderate number of bacteria in milk drawn in a dusty 
stable. Their number in the air and in the milk is immensely increased 
by a feed of hay just before milking. As determined by Dr. Russell, 
one of the accomplished and practical dairy authorities at the Wisconsin 
Experiment Station, 160.000 organisms a minute falling upon a surface 
the size of an ordinary milk-pail is the result of the feeding. Bedding 
which is least possible dust-prc-Iucing is best. Horse manure is espe- 
cially objectionable, besmearing the udder and teats with the dangerous 
bacteria mentioned under sub-heading 5. 
14. ~Milkcrs.-Thcy must not come in contact with cases of infectious 
diseases, nor attend, nor go into the room where such cases are, nor 
live in the same house without <. strict ob ervance of the precautionary 
measures \\ hich may be prescribed by the board of health. In some 
instances. men long past full recovery from typhoid fever have been a 
continuous source of typhoid infection. Hands mu t be clean and kept 
clean by not coming in contact with the sides of the cow or anything 
else that may oil them after they have been washed. The clothing must 
be clean and free from dust. Clean overalls and jacket. used only at 
milking, and kept clean, are required by milkmen who fully appreciate 
the fact that dirty and dusty clothing is a potent factor in milk contam- 
ination. 
15. Milking=-L: should be done in a place as clean and du tles as 
practicable. Loose particles which might. falling. contaminate the milk, 
must he removed irom the cow. The flank. thigh. abdomen. udder and 
teats should be wiped with a clean piece of burlap or a towel. preferable 
dampened by wringing it after imrner ion in water. The cow's tail 
should also be kept clean. In experiments. milk from cows not thus 
cl .aucd contained 170,000 bacteria per c. c.: from those thus cleaned, 
2.600. Teats must not be mo-stencd with milk. The application of a 
little va cline or sweet oil (cotton eed oil will do) to the teats of tho e 
cows that require it, is objectionable neither to the cause of clean milk 
nor to the cows. 
Milk sn rapidly absorbs unde irable odor that the place in which it 
is drawn hould he clean and should have the air as clean as practicable. 
The expired air from the lungs of the cow carri s from her sy tern 
cxcrcm ntitious matter. The breath of the cow ha a cowy odor. Iilk 
drawn in the breath d and re-breathed atmo phere of a dirty and unven- 
tilatcd table and allowed to tarry there, is sure to have a "cowy" 
taste and odor. even if the other needed precautions are observed again t 
the in zre s into the milk of adv ntitiou matter. The notion, carried 
into practical effect hy a few advanced dairymen, of having a lean 
milking room adjoining the stable into which the cows can be led, one 
or a few at a time to be milked, is a good one when it can be afforded. 
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16. Milk Ctc11sils.-Evcrything for the reception, preservation, and 
transportation of milk should be kept scrupulously clean. The prelim- 
inary washing should be done with water not hot enough to coagulate 
the albuminous clement of the milk and thus make it adhere. The final 
rinsing should be in clean boiling water. The cleansing and sterilization 
of the interiors of all milk vessels with live steam is best if the business 
can afford it. Simplicity of construction and capability of trustworthy 
cleansing should be a strong point in choosing utensils and apparatus. 
Washing soda has been shown in the agricultural experiment stations 
and in public health laboratories to be a fairly good disinfectant as well 
as cleansing agent. And after the things are sterilized, do not expose 
them to dust and dust-laden bacteria. The breeze across the ordinary 
dooryard or barnyard brings contamination to the bottles, cans, pails, 
and pans much more rapidly than sunshine can destroy it. 
17. Milk-Pails.-The larger the mouth of the pail, the greater the 
quantity of dirt and bacteria falling into the milk in a given time. 
There is an advantage in narrowing the mouth of the pail as much as 
is practicable, but accessibility to all parts for cleansing must not be 
sacrificed. Dr. Stewart of Philadelphia has recently devised a milk-pail 
the cover of which serves as a milk stool while a spout-like attachment 
capacious enough for thorough cleansing, and fitted with strainer and 
filter, receives the milk, an idea not entirely new, but with a difference 
in its application. 
r8. Strai1Lcrs.-Ilc.:rc again simplicity of construction should assure 
the possibility of efficient cleansing. Strainers remove the coarser parti- 
cles of dirt, and straining should be done as soon as possible before the 
solid particles are dissolved. As the bacteria are much smaller than the 
fat globules in milk the futility of efficient filtration is apparent. It is 
questionable whether solid particles of dirt falling from the cow are not, 
in the foam on the milk n.orc safely preserved from dissolving and 
liberating their quotum of bacteria than they would be if continually 
pelted, in attached strainers and filters, by the streams of milk during 
milking. Probably a fine-mesh wire strainer with a double thickness of 
chec c-clot h is as far as the sanitarian should advise dairymen to bother. 
Aud the cloth strainer is a prolific culture bed for bacteria, unless the 
sterilizing effect &f really boiling water is brought to bear upon it. 
19. Acration.-\Vhcn the other conditions required in the production 
of clean and whole. omc milk arc observed, is there any need of a special 
process of aeration? The most pronounced " cowy" tastes and odors 
arc u ually due to glaring faults in the methods of milk production. 
Even goat's milk has 110 special odor when not contaminated with 
excrcmentitious matter from the odorous hide of the animal or else- 
where. All unnecessary proces cs in milk production should be omitted, 
For each adds to the number of links in the chain which may be broken- 
011e more piece of apparatus which may not be completely sterilized after 
u c : hence, one more source of bacterial infection, and one more 
chance of infection from a pos ihly dusty atmosphere. \Vhen aeration 
96 
is deemed necessary it should be done in connection with the cooling, 
and in a place free from dust and odors. 
Experimental work has hown that aeration does not retard or dimin- 
ish the acidity of milk nor lessen the number of bacteria in it. The 
conclusion is therefore reached that the keeping qualities of milk are not 
improved by aeration. 
20. Cooling.-The cooling of milk as quickly as possible to 45° F. 
or lower and keeping it cool is a very important matter. In experi- 
ments. milk cooled immediately kept sweet rs hours longer than milk 
cooled gradually. Milk kept at 50° F. remained good and sweet for 
days; but the same milk kept at 80° F. was soured and " loppered " in 
27 hours. Again milk of good quality which contained only 5,000 
bacteria per c. c. * originally. had. uncooled on a hot summer day, 145,- 
000,000 at the end of 24 hours, while milk with 2.600 bacteria per c. c., 
cooled to 42° F .. had only 3,600 at the end of two days, and only 500.000 
in four days. The speedy cooling of any milk slows the development 
of the bacteria and delays the spoiling of the milk, but its beneficial 
influence over clean milk is greater than over dirty milk. [See sub- 
heading 7.] 
z r . Profit and Loss.-Trying to put myself in his place-that of the 
intelligent milkman who would be progressive-it must be admitted that 
it costs comewhat more to produce a really good, clean milk than a dirty 
one. The very best buildings, apparatu ·, and other conditions for the 
production of ideal milk are costly, but the conditions for the production 
of a good clean milk require as a fir t .tep the mental renovation of 
the dairyman. Without thi . the renovation of his premises would be 
fruitless. \Vhen forced to do so by city ordinances, or by the behe st of 
milk contractors, farmers, who formerly delivered very poor milk. have 
with cheap tructure . and with apparatus and utensil which are not 
costly, produced good. clean milk with comparatively low bacterial 
counts, and have done it at an increa. ed profit. 
But the milk industry should take a broad view of the matter. It i. 
now known that the deaths of thousands of children yearly, arc clue. not 
to a dispensation of Providence. but to the di pcnsation of had milk. 
The people every year. in larger number". arc becoming imbued with 
these ideas. In medical societies the discu sion of the difficultie of 
procuring suitable milk for infant. and invalids is earnest. A phy. i- 
cian and a financier near Chicago. it is reported. are tarting a large 
milch goat farm for supplying goat's milk to the Chicago hospitals. and 
that is far from Lein the on! · exploitation of that animal a a com- 
petitor of. the cow, nor the single ins ta ce of th· ma. ing of capital for 
the production of first-cla " milk. Further. the 11 .cd of milk uitahlc 
for certain purposes. particularly for children and invalid , i o urgent 
that there is trong talk of ·· municipalization of milk supplies." Thi 
does not mean taking over the whole milk upply for a city. It means 
that good milk now much need .<l for certain purpo es and with difficulty 
* . \bout 20 drops. 
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available, shall be supplied, and that the plant producing and distribut- 
ing the milk may serve as a model and as an influence in the improve- 
ment of the general supply. This idea has been put into practical opera- 
tion by health departments and private philanthropists in many places 
in this country, in France, in Germany, and in some other countries. 
Whether engaged in the production of meat or in the production of 
milk. it pays the producers to remove from the minds of consumers any 
just cause for suspecting that what is offered them is not all right. It 
would be a benefit to the people to be taught to appreciate the true and 
high value of milk and milk products as foods, and all intelligent 
influences for the improvement of dairy methods and of dairy products 
coming from small producers whence, for the welfare of the country, 
the general supply should come, will lead to a largely increased con- 
sumption of them, as it should, and consequently redound t~ the interest 
and prosperity of milk producers. But it is encouraging to note that 
dairymen of the better class are taking long strides in the direction of 
improvements. 
THE PRODC'CTION OF GOOD MILK. 
By Prof. G. :\I. GOWELL, Orono. 
There is no section of the world better suited for the production of 
rich, clean milk than :\1aine. Climate, soil, water, animals and people 
here are of that order that makes practicable the making of the best of 
milk. 
The cool climate, shady pastures and co mpa rat i ve freedom from insect 
pests makes cow life comfor tahle here and they yield milk during the 
warmest seasons that is comparatively free from the obnoxious ga es 
and Havors that so often result from the heat and discomforts of more 
southern sections. 
· A larger relative area of our State is in permanent pasture and grass 
fields, and a smaller proportion in hoed crops and grain than any other 
state or section I know of. \\ hich facts in connection with our remote- 
n e .... s from great manufacturing centers with their dense populations, 
and our proximity to the almost limitless forests on our north, give us 
a comparatively clean. dust-free air in which to aerate and cool the milk 
during its preparation as human food. 
Yet with all these advantages, J am aware that a great part of the milk 
which we arc making is not as clean, good flavored and long keeping 
as we arc capable nf making it. 
I know of no article of human food so delicious as good cow's milk, 
and I know of nothing so abominable as bad milk. 
It i .... not often that the difference" between good and bad milk are the 
r csults of bad food which th' cows have eaten, although sometimes this 
is true. 
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Strippers' milk is liable to be bad, and nobody can afford to make it. 
Far better let the cow· put the food, which would make tripper milk, 
on to their backs, and then, when they arc fresh again, take it off and 
work it over into good sweet milk, which they will do if given the 
chance. 
With cows in normal condition, good milk depends upon the rigid 
observance of two conditions, viz.; absolute cleanliness in milking and 
quickly aerating and cooling the milk after it it drawn. 
By cleanliness in milking I mean that the walls of the tie-up be washed 
often enough to keep them clean; and if lime-wa hed occasionally 
all the better; that the manure be cleaned out, and dust settled before 
milking; that the cows be clean; that the milkers be clean and in clean 
suits. 
As soon as possible the milk should be carried to a clean, well aired 
dairy room, strained. aerated and cooled to fifty degrees, or less. if it 
is intended for table use or chce c making. 
Such milk is free from gases and the body odors of the cow. It 
changes very slowly because the germs which cause decay are not active 
at the low temperature to which the milk vas early reduced. 
Of late it seems to be quite the thing for public lecturers to insist that 
good milk cannot be made in barns with wooden floors, stalls and 
mangers, and with manure stored in the cellar below. 
\Ve are making milk in such a barn here and selling fifty to sixty 
gallons a day to our neighbors on the campus for table use. It keeps 
sweet a week, ordinarily, and we have kept it sweet for twenty days. 
The butter shown at our Dairy Conventions, every winter, is almost 
entirely made from cows kept in barns with wooden floors and yet, 
much of it gets scores of from ninety-five to ninety-eight points in a 
possible hundred. 
Such score arc the results of skill, but they are within the reach of 
the average person. The man who is a sloven in a wooden barn will 
be a sloven in a stone one. 
I am not arguing against cement cow houses, for were I to build anew 
I think I should use that material because I believe it is better. I am' 
arguing against the idea that the only way in which we can make good 
milk in Maine is to tear down our thousands of fine wooden barn· and 
build new ones of cement. The profits of dairying are not such that we 
can afford the sacrifice. 
But we do need a widespread awakening to the fact that we can make 
a great deal better milk than we are now doing, and all without gr 'at 
money expenditures, It i the man at the cow who determine the 
quality. 
We must fight out this battle for better milk, along thi line. if it take 
a lifetime. It is vital to the welfare of • Iain agr icultur '. 
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EXTRACTS FROM ESSAY ON CLEAN MILK. 
By P. ~1. HARWOOD, General Agent, State Dairy Bureau, Boston, Mass. 
Mass. 
Milk has been truly termed " the world's first food." The importance 
of a pure, clean article can hardly be over-estimated. The health, hap- 
piness, vigor and prosperity of a people are in no small degree dependent 
upon the food consumed, and especially is this true of the food of 
children, who are later to become the men and women of the nation. 
As secreted from the udder of the healthy animal, milk is in perfect 
condition. In the case of cow's milk, the calf roaming in clean pasture 
with its mother has a monopoly on the perfect article. The troubles 
which come to milk most frequently come from without, and are attend- 
ant upon artificial conditions. These conditions begin with the housing 
of the animals, and do not end until the product is finally consumed as 
food. Added to this is the present artificial method of rearing babies 
on cow's milk. 
Milk cannot be in perfect condition if the cows are diseased, or if the 
cows, milk utensils and milk room are handled or the milk distributed 
by one who has the care of sick persons, or is sick or convalescent from 
contagious disease himself. Neither can it be in perfect condition if the 
milkers are not cleanly in their habits, milking always with clean, dry 
hands; or if food or bedding is shaken so as to fill the air of the stable 
with dust at or near the time of milking; or if the flanks and udder of 
the cow are not clean, and damp enough to prevent any material from 
loosening during the process of milking and falling into the pail. Extra 
precaution may be taken by drawing a few streams of the first milk into 
the gutter, thus cleaning the inside of the teat of the stabled cow, and at 
the same time making sure that there is no udder trouble, garget or bloody 
milk in any of the quarters; also by milking through a pad of sterilized 
cotton, though the milk can be strained through such a pad at a later 
stage, if the producer so prefers. The great advantage of milking 
through the pad is that the milk is sealed as soon as drawn, and is thus 
secured from contamination of any sort that might by any chance what- 
ever be present in the stable. The milk when drawn must be removed 
at once from the stable to the milk room, which should be well lighted, 
sweet and clean, and so arranged that flies can be kept out. The utensils 
in tliis room must be sterilized each time before using,-steam or hot 
water and sunlight will do this. Most producers find that an aerator 
is a good thing to aid in quick cooling, and for removing any taint in 
milk that may be pre cnt through food or otherwise. Once cooled below 
40° F., the milk vessels should be scaled and the milk kept unexposed 
until time for use. Perhaps there is no matter connected with the hand- 
ling of market milk of greater importance than quick and thorough 
cooling. 
Of course the healthy cow involves good food, pure water, well- 
ventilated stable and general sanitary surroundings, and the permanency 
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or success of the business of milk production involves convenience of 
arrangement and constant vigilance. These do not neces arily involve 
expensive outlays in cash, though it is admitted that there is a severe 
demand upon energy, and often a change of old-time routine and habits. 
If the head of the establishment is all right in hi idea and habits, and 
puts his energy and personality into his business, the result may be far 
in advance of that attained by the idealist, who depends more largely 
upon his money and entirely upon his hired help. 
To keep cows clean involves time and labor; how to reduce these to 
lowest terms is important. There is a variety of tie-ups, and many 
different opinions regarding the same. Probably for most dairymen 
some form of stanchion will. on the whole. be best. This because the 
cow is held more firmly in place, and cannot track so much manure upon 
the platform. as is often the ca e where a cow is fastened by chains; 
and then, too. with stanchions it is possible to fasten a short chain to 
one upright by staple in front or rear. just below the throat of the cow, 
and in the other upright there should be a staple with an eye. The 
chain, provided with a snap at one end, should be just long enough to 
reach acres and catch into this eye. This chain can be used to keep the 
cow from lying down after she has been cleaned. and unfa tened after 
the milking has been accomplished. 
The floor plank , in the platform must be of proper length, and should 
alway be as short as possible "or the cow to stand Dn comfortably, and 
if the cows vary in izc, should be, say, 4 feet 2 inches at one end and 
4 feet 8 inches. more or le , . at the other, depending upon the size of the 
cows. and the cows tied according to ize. the smallest at one end and 
so on up to the largest. The gutter behind the cows should be as deep 
as the circumstances will allow. and not too wide. By this arrangement 
the manure is dropped in the gutter. and hut little on the platform. By 
keeping the manure off the cows, much subsequ •nt labor is saved. 
The cows during per iods of confinement in the table should be 
groomed enough to keep them clean, a, ide from cleaning their flanks 
and udders. 'I his work can be ea. ily and quickly done by using a 
partially worn-out broom with a part of the handle awed off. A man 
with snap in him. a live man. with thi implcm .nt, u ing both hands, 
can go over a fair-sized herd of animals in the t im u ually taken by the 
avcra re hired man in groonnng two or three animals with the curry 
comb and brush. 
With the stanchions au d cross chain already <le crib d th· cows can 
he made to remain st;111di11g while the udd .r and tlanks are cl .ancrl, 
washed if need be. and thoroughly wiped, and left in a damp hut not 
wet condition. If clean milk i to be drawn. there nm t h • 110 dirt or 
loose skin I 'ft upon the c w, or upon the milker' hands, that can by 
any means get into the pail. 
A good pail to use can b · made hy any tin mit h, and houlrl b · ·ith ·r 
scarnle s or carefully and mo ithly oldered. Th .re hould b · old ·r id 
upon the top a c ve r with a round opening of not m r · than 61/;; inche 
in diameter, into which is placed and n it fa t n cd a tr, in -r di h 7 in h 
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across the top and 6 inches across the bottom.* This strainer should 
t: a tin dish, with a bottom mesh of fine copper wire. At each milking 
two 1 hm layers of sterilized ab or bent cotton, the fibre of one layer 
across the fibre of the other, should be placed in the dish,· and over this 
sterilized strainer cloth, which should come up and over the sides of the 
dish, and be secured by a ring of tin sungly fitting the inside of the dish. 
Care must be taken to have the dish not less than 21/z inches deep and 
the ring inside 3 inches deep, thus projecting somewhat above the top 
of the dish, otherwise the milk will be liable to spatter out. At the side 
of the pail and as near the top as can be placed there should be a short 
spout for emptying, and this should be kept covered with a cap when 
the pail is in use, this cap being removed only when necessary to pour 
out the milk. The pad of cotton forms a perfect strainer for minute 
chance dirt which has thus far escaped the utmost care, and also as 
soon as wet it practically seals the milk from the stable air. It is a 
safeguard from contamination by flies, and should be thrown away at 
the end of the milking. Such a pad cost about % of a cent, and, 
properly used, will last while milking from 10 to rs cows. There should 
be no feeding or raising of dust in the stable just before or during milk- 
ing time. 
The milk once drawn should be taken immediately to the milk room, 
which should always be outside the stable, and preferably though not 
necessarily outside the barn, and should, with all utensils, be kept 
scrupulously clean, and in summer time thoroughly protected from flies. 
The milk should here be aerated and cooled at once to 40° F. or below. 
If cream is separated, the . ame practices regarding cleanliness must be 
ob erved, and the cream at once cooled and bottled. Milk or cream 
thus produced and kept at proper temperature I have personally known 
to keep ill perfect co11ditio11 ten days or more. 
The care of milk, so far as the producer is concerned, is much the 
same no matter to what use the milk is to he put. It must be clean and 
it must he cooled if it is to he kept any length of time. This is true 
whether the milk is to he sold as market milk or is to be made into 
butter or cheese. 
To have goocl butter good sweet cream and that only must be deliv- 
ered to the butter maker. The separator must be washed each time 
after it is used. Tse a brush and plenty of washing powder. Rin e 
with hot water and do not use a cloth. Cool the cream to 50 or (better) 
below. Don't mix the warm cream with cold cream but first lower the 
warm cream to the same temperature as that of the cold. Keep the cans 
of crcajn in cold water summer or winter. Keep the cans open until 
the cream is cooled. In the summer time keep them covered with a 
cr ecn to keep out the Hies. After the cans are cooled cover them 
tightly. Do not allow the cream to freeze. 
*The size of thi: opening and the dish may he larger, or even smaller, 
if desired. The farmer should choose a size to suit his conditions. 
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I am of the opiruon that flies are possibly the greatest nuisance about 
the dairy. They breed in manure, walk about and feed in filthy places, 
and if allowed to get into the milk are liable to infect it with bacteria 
that will cause trouble when the milk reaches a temperature favorable 
to bacteria development. The Cornell Station introduced a living fly 
into 500 c. c. of sterilized milk. The milk was shaken one minute and 
it then contained 42 bacteria per c. c. After 26 hours room temperature 
it contained 65,000 bacteria per c c. and after 36 h~rs 5,675,000 bacteria 
per c. c. 
I have seen dairies where great precautions were taken in all else, 
even to the extent of attempting to sterilize the air of the room, and still 
there was an abundance of flies, more or less of them getting into the 
milk or upon the milk utensils. 
It stands to reason that every possible precaution should be taken to 
keep flies out of the milk. Mosquito bars or wire netting should be 
freely used for this purpose; doors and windows should be screened; 
the aerator and mixing cans kept within a screened enclosure; and 
screen covers used for the cans of milk or cream while cooling, etc. 
THE CARE OF MILK. 
By H. E. Coox, Denmark, K. Y. 
Milk is the most susceptible of human foods, and yet much of it is 
produce-i and handled with scant care. I am sure the most important 
economic question connected with the dairy is to increase consumption, 
and that mainly of crude milk and cream. T~1e opportunity for larger 
use of butter and cheese is far less flexible. \Ve are at present large 
consumers of butter, but we are light u ers of milk. In the opinion of 
the writer, the most potent factor in enlarging the demand is improved 
methods of handling and care. 
For a time in the history of our milk business, when we first came 
to make a practical application of bacteriology, the general drift of 
thought and study was to destroy objectionable germs through the 
agt ncy of heat, and so our be t dairy thinkers advi ed the pa teurizing 
of milk when possible. For butter making, it has an advantage, and 
may be advised. For cheese making it cannot be done. For crude milk, 
high temperature will kill germ of doubtful character, but it is not to 
be encouraged. What, therefore, i a rational and sane system? \Ve 
can safely start with the conclu ion that the inside of the udder is nearly 
free from germs. The effort of the hand! r, then, whether he be farmer 
or manufacturer, should be to kc p the milk in as nearly the same con- 
dition as there found a po iblc, with a temperature reduced to 36° to 
60°, depending upon the . ub equcnt u e. 
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ANI::\IAL HEAT. 
\Ve have heard much in the past concerning animal heat in milk. 
Farmers and milk handlers generally have honestly believed that there 
was a certain volatile odor or heat in the milk which gave a peculiar 
taste, and unless this was removed the milk would not be clean flavored. 
It is hard indeed to deal with tradition, more firmly rooted than law. 
But few people know the nearly tasteless condition of cold milk when 
absolutely free from contamination. That is, if the milk is drawn into 
closed, germ-free receptacles. kept away from air contact and cooled at 
once, very little taste is noticeable. If, therefore, our education has 
brought us in contact only with air exposed milk with the varying degree 
of contamination, it is easy to understand why we find animal odor. 
Failure to understand thi not usually believed statement is costing the 
dairymen of this country vast sums annually. The trouble does not 
record itself in any one specific kind of milk but in sour milk, tainted 
milk, gassy milk and stable flavor, often interpreted animal heat. Off 
flavors in butter and cheese, and also loss of product, are the results. 
As previously stated, the butter maker has a safeguard against minor 
troubles of this sort through pasteurization, and the user of crude milk 
and cream may kill off many odors and flavors, but if of long standing 
the by-products of this germ life may remain. The cheese maker, how- 
ever, has no recourse. 
AER.\TION. 
Is it necessary? I say not, and if our premise is true, no further 
proof would be needed. I would not be understood to say that aeration 
has not done good, with all the danger from its use. But the cause of 
the helpfulness has been misunderstood. Under favorable conditions 
in our northern latitudes, with the tendency to low temperatures just 
about sundown when the milking i done, air exposure will very mate- 
rially reduce the temperature and so far as it does that, it has the 
de ired result. These butter and cheese factories where aeration has 
most profited, have used the large cans for hauling, holding from 250 to 
350 pounds. One can easily understand that such a large body of milk 
would not cool down during the night. Air contact, although much 
germ life was added, with its cooling effect was preferable to less con- 
tamination with high temperatures. In other words, a few germs at a 
high temperature would perhaps cause more injury than many at a low 
degree. The whole problem is purely one of multiplication. This plan 
of milk care carries with it constant uncertainty. It is a physical and 
mental impossibility to secure uniformity. Temperatures vary, air 
currents vary. A strong wind increases the number of germs. After 
a hard day's work few men will exercise the same care, personal super- 
vision is not always possible, and so the butter and cheese makers are 
.always wakeful to uncertaintie . 
To state the proposition in still another form, the personal equation of 
the owner or producer is too great for safety, and means more purely 
mechanical and uniform are necessary. 
Dr. Roby of Rochester, who is largely responsible for the unexcelled 
quality of the city milk supply, has suggested the advisability of using 
small can for shipment, milking directly into them through small open- 
ings covered with cheese cloth, closing them at once and putting into 
ice water, and when cooled taking for delivery. The only objection to 
this plan is lack of uniformity in the solid of the milk. This could be 
overcome only by carefully testing and grading the cows in the herd. 
\\'hat is. therefore. the cheapest. simple t and safe t method of caring 
for milk for butter and cheese factories and for shipment to cities? If 
the farmer has an abundance f cool water. ice will not be necessary. 
Otherwi e, ice should be. stored. In fact. ice for keeping other foods for 
the family will be worth the cost. The u e of can larger than the 
standard 40 quart railroad can i · not to he advised. ).Iilk will cool to 
the center in the e small cans 12 inches in diameter, only six inches 
from each side; in fact, 90 per cent of the milk is within four inches of 
the outside of the can. If larger cans are used the milk must be occa- 
siorially agitated or the center w ill remain warm and when mixed con- 
taminate the whole ma 'S. 
W e cannot here dwell upon the stable conditions. They hould be 
clean and free from foul odors. The cows must be cleaned before milk- 
ing. Covered pails , hould be used. although seldom found except in 
certified dairies, and the milk strained into these small cans at once. 
As soon as a can is full. set it in cold water 21 inches deep. This will 
come to the top of the milk. Put the cover on tight and the job is done. 
If the pails. cans and trainers arc free from rrerms, this milk will not 
sour nor taint nor he gassy nor have stable flavor nor animal heat. It 
will be pure, sweet and clean every time unle ... s some food or animal 
disturbance has affected it. which. if all other causes are removed. rarely 
takes place. Xl ilk of this character will not only mah: more and better 
cheese and butter hut would greatly increase the consumption in its 
crude form. 
This method of mill· care wil1 no doubt he strongly criticised and 
condemned as heresy. To tho e who make this contention, kt me sub- 
mit.-try it; if you dare not risk the whole hatch. kindly take the milk 
saved for family use. As quickly a .... milked. u ing care that it hall not 
he contaminated with cow hairs or table filth. strain and cover and 
plac · in ice wat .r. Follow this practice for a week. carefully t isting' the 
cream. the milk. and both mix cl to rethcr. and prove to your ati fac- 
tion that you have not before h: d uniformly the fine--t flavored mill· and 
cream. 
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CROP CONDITIONS AUGUST 1, 1906. 
From "Crop Reporter." 
The condition of corn on August 1 was 88. 1, as compared with 87. 5 
last month, 89 on August 1, 1905, 87. 3 at the corresponding date in 1904, 
and a ten-year average of 84. 
Preliminary returns indicate a winter-wheat crop of about 493,434,000 
bushels, or an average of 16. 7 bushels per acre, as compared with 14. 3 
bu hels per acre last year as finally estimated. This preliminary esti- 
mate of the yield of winter wheat and the estimated acreage on which 
it is based are subject to such revision and correction, when the final 
estimates of the Bureau are made next December, as may be found 
proper through investigations now in progress. 
The average condition of spring wheat on August l was 86.9, as com- 
pared with 9r.4 lat month, 89.2 on August r, 1905, 87.5 at the corres- 
ponding date in 1904, and a ten-year average of 82.6. 
The average condition of the oat crop on August 1 was 82. 8, as com- 
pared with 84 last month, 90.8 on August 1, 1905, 86.6 at the corres- 
ponding date in 1904, and a ten-year August average of 84.3. 
The proportion of the oat crop of last year still in the hands of farmers 
is estimated at 7. 1 per cent, as compared with 6. 2 per cent of the crop 
of 1904 in farmers' hands one year ago, 5. 4 per cent of the crop of 
1903 in farmers' hands two years ago, and a ten-year average of 7. 2 
per cent. 
The average condition of barley on August 1 was 90. 3, against 92. s 
one month ago, 89. 5 on August r, 1905, 89. r at the corresponding date 
in 1904, and a ten-year average of 85. 3. 
The average condition of rye on August 1 was 90.8, as compared with 
91.3 one month ago, 92.6 on August I, 1905, 91.8 at the corresponding 
<late in r 904, and a ten-year average of 88. 2. 
The acreage of buckwheat is less than that of last year by about 
28,000 acres, or 3. 7 per cent. 
The average condition of buckwheat on August 1 was 93. 2. as com- 
pared with 92.6 on August 1, 1905, 92.8 at the corresponding date in 
1904. and a ten-year a ver age of 92. 1. 
The average condition of potatoes on August I was 89, as compared 
with 91. s one month ago, 87. 2 on August 1, 1905, 94. 1 at the corres- 
p nding date in 1904, and a ten-year average of 86.3. 
Preliminary returns indicate a decrease of r per cent in the hay 
acreage. 
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SUl\ll\iARY OF REPLIES TO Ql'ESTIO~ rs RELATING TO 
THE FAR:\I. 
From the reports of our correspondents. returned to us September 5thr 
the following averages are made by counties: 
ANDROSCOGGIK COU~ TY. 
Amount of the hay crop. as compared with average, IOO per cent. 
Amount of the apple crop, as compared with last year, 58 per cent. 
Potatoes in most sections are affected ornewhat with blight and rust. 
Only a small portion of them were sprayed with Bordeaux mixture. 
Condition of the corn crop, as compared with average, 70 per cent. The 
amount of grain raised in the county is slightly increasing. In most 
parts, there is no material increase in sheep husbandry. 
AROOSTOOK COC ~.TY. 
Amount of the hay crop. 91 per cent. Amount of the apple crop, 89 
per cent. But very little blight and rust on potatoes is reported. Spray- 
ing with Bordeaux mixture was generally practiced. The amount of 
grain raised is being increased in most sections. Farmers in several 
localities are becoming more interested in sheep husbandry. 
C ·1rnERLA~ D COU ... TY. 
Condition oi the hay crop, IO.) per cent. Condition of the apple crop, 
90 per cent, as compared with last year. Potatoes arc not generally 
affected with blight or rust. B~1t little spraying with Bordeaux mixture 
bas been done. Condition of the corn crop, 89 per cent. The amount 
of grain rai eel is not being materially increased. Farmers as a rule are 
not becoming more interested in sheep husbandry, 
FR NKLI • COU TY. 
Amount of the hay crop, g8 per cent. Amount of the apple crop, a 
compared with last year. 4 per cent. Potato· in mo t localitic are 
affected to some extent with blight and ru t. praying with Bordeaux 
mi. .ture is not g nerally practiced. Condition c f he corn crop, 82 per 
cent. 'I he amount of grain rai ed i not increa ing. Farmers are tak- 
ing a little more intere t in sheep hu bandry in orne ections. 
HANCOCK COUNTY. 
Amount of the hay crop, 104 per cent. Amount of the apple crop, as 
compared with last year, II r per cent. Potatoes are not badly affected 
with blight or rust. But little spraying with Bordeaux mixture has 
been done. Condition of the corn crop, 96 per cent. The amount of 
grain raised is not increasing. There is 110 apparent increase of interest 
in sheep husbandry. 
KENNEBEC COUNTY. 
Amount of the hay crop, 107 per cent. Amount of the apple crop, 60 
per cent. Potatoes are not badly affected with blight and rust, in most 
parts. A small per cent were sprayed with Bordeaux mixture. Condi- 
tion of the corn crop, 80 per cent. The amount of grain raised is 
increasing somewhat. A little more attention is being paid to sheep 
husbandry in some localities. 
KNOX COUNTY. 
Amount of the hay crop, 107 per cent. Amount of the apple crop, as 
compared with last year. 78 per cent. Potatoes in some localities arc 
affected somewhat with blight and rust. The amount of grain raised 
is not materially increasing. Farmers are not generally becoming more 
in tcrested in sheep husbandry. 
LINCOLN COUNTY. 
Amount of the hay crop, 108 per cent. Amount of the apple crop, as 
compared with last year, I ro per cent. Potatoes arc affected to some 
extent with blight and rust. in most parts. But very few were sprayed 
with Bordeaux mixture. Condition of the corn crop, 80 per cent. No 
increase in the amount of grain raised is reported. Farmers are not, 
as a rule, increasing their flocks of sheep. 
OXFORD COUNTY. 
Amount of the hay crop, 93 per cent. Amount of the apple crop, 78 
per cent. Most correspondents report some blight and rot of potatoes. 
'praying with Bordeaux mixture was not practiced to any extent. 
Condition of the corn crop, 89 per cent. The amount of grain raised is 
increasing in most sections. Farmers are quite generally becoming more 
interested in sheep husbandry. 
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PENOBSCOT COUNTY. 
Amount of the hay crop. 86 per cent. Amount of the apple crop, 71 
per cent. A little rust on potatoes is reported from most parts. Spray- 
ing with Bordeaux mixture was practiced to quite a large extent. Con- 
dition of the corn crop, 87 per cent. In some localities an increased 
amount of grain is being raised. There is no material increase in the 
number of sheep. 
PISCATAQUIS COUNTY. 
Amount of the hay crop, 82 per cent. Amount of the apple crop, 85 
per cent. A little rust on potatoes is reported. Those affected have 
not been sprayed with Bordeaux mixture, in most instances. There 
is a slight increase in the amount of grain raised. The farmers are not 
generally becoming more interested in sheep husbandry. 
SAGADAHOC COUNTY. 
Amount of the hay crop, as compared with average, II2 per cent. 
Amount of the apple crop, a compared with last year, 100 per cent. 
Not much rust or blight of potatoes is reported. Condition of the corn 
crop, 99 per cent. About the ame amount of grain is being raised as 
usual. No increased interest in sheep husbandry is reported. 
SQ).1ERSET COUNTY. 
Amount of the hay crop, 94 per cent. Amount of the apple crop, 49 
per cent. Potatoes in some localities are affected a little with rust and 
blight. The larger part of them have been .prayed with Bordeaux 
mixture. Condition of the corn crop, 93 per cent. The amount of grain 
raised is increasing in most parts. Farmers in several localities are 
becoming more interested in sheep bu bandry. 
WALDO C C. -TY. 
Amount of the hay crop, 96 per cent, Amount of the apple crop. 58 
per cent. Most corr espoudents report that potatoe arc slightly affected 
with rust and blight. A very .mall portion were prayed with Bordeaux 
mixture. Condition of the corn crop, 98 per cent. There is no material 
increase in the amount of grain rai ed heep hu sbandry is not being 
generally increa ed. 
WASHINGTON COUNTY. 
Amount of the hay crop, 86 per cent. Amount of the apple crop, 92 
per cent. Some rust on potatoes is reported. A very small per cent 
of those affected were sprayed with Bordeaux mixture. Condition of 
the corn crop, mo per cent. The amount of grain raised is increasing. 
Farmers are not engaging more extensively in sheep husbandry, except 
in a few instances. 
YORK COUNTY. 
Amount of the hay crop, as compared with average, I IO per cent. 
Amount of the apple crop, as compared with last year, 96 per cent. In 
most sections potatoes are not badly affected with rust or blight. But 
little spraying with Bordeaux mixture has been done. Condition of 
the corn crop, 84 per cent. There is no material increase in the amount 
of grain raised. Farmers are not generally becoming more interested 
in sheep hunsbandry. 
GENERAL AVERAGE FOR THE ST ATE. 
Amount of the hay crop, as compared with average, 99 per cent. 
Amount of the apple crop, as compared with last year, 79 per cent. As 
a rule, the potato crop is not suffering very extensively from rust or 
blight, although in nearly every county some rust is reported. But very 
few of the potatoes reported as affected with rust were properly sprayed 
with Bordeaux mixture. Condition of the corn crop, 89 per cent. The 
amount of grain raised is not increasing to any extent. Farmers are 
not generally becoming more interested in sheep husbandry. A slight 
increase in this branch of farming is reported from some localities. 
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RE1fARKS OF CORRESPONDENTS. 
ANDROSCOGGIN COUKTY. 
Mrxor-e-The care and handling of milk and cream is a branch of farm 
work that requires constant watchfulness, care and skill to secure 
remunerative returns. Care of the cow is the first consideration, for 
without proper care, as regards health, cleanliness and sanitary condi- 
tions, success cannot be attained. Sunshine and pure air, with an 
abundance of bedding to absorh moisture, together with the proper use 
of the curry-comb and brush, are as essential as proper feeds. The 
care of the milk is of much importance. All pails, strainers, cans, etc., 
must be well washed, scalded and exposed to the sunshine daily. 
Remove milk from the tie-up as soon as possible, as it very quickly 
absorbs odors. The milk room should admit the sunshine, also be well 
ventilated. The best method of securing the cream is by a separator 
run by gasoline power. To secure all there is in the product of the cow, 
one should make his butter and sell direct to consumers. By the appli- 
cation of business principles, giving attention to cleanliness and being 
careful in details, good returns will be secured and the work will be 
enjoyed. \V. E. LELAND. 
LBEDs-I hope some one, in treating the dairy question. will bring us 
good, practical proof as to the difference in results. ii any, between the 
creamer process of getting cream and the separator process. I have 
used a separator for more than a year but could furnish no proof to an 
inquirer as to the amount of gain in cream by its use instead of a 
creamer. I prefer it, however, to the cold water process. 
\V. R. PE1'1'ENGII.L. 
1 ro1'E-According to the results of experiments reported by Dr. Bab- 
cock of the \Visconsin Station, the average amount of fat left in sepa- 
rator skim-milk is one-tenth of one per cent, while that from the deep 
cans set in ice water is three-tenths of one per cent, and from the shal- 
low pans without ice, seven-tenths of one per cent.-Commissioncr. 
LIVERMORE FAu,s-I think that cows ought to he kept out-of-doors 
nights in the summer season, in a field near the barn where there i a 
shelter from storms. This one thing would improve the quality of milk 
and the flavor of butter at lea t 25 per cent. The cow ' udders and 
sides would be free from filth, which get- into the milk. 
]. D .. McEDwARDS. 
GRF.ENE-Good air and sunlight in foe barn. healthy cows kept clean, 
a good cream separator with a rood tank and plenty of ice, and careful 
handling of the milk and cream. will ecure good re ults. 
EI.I HODGKINS. 
I II 
AROOSTOOK COUNTY. 
NEW SWEDEN-I always wash my cows' udders with clean water, and 
wipe them dry, milking with dry hands. vYe strain the milk through 
cheese-cloth folded twice, and use a DeLaval separator. We like that 
because it saves a lot of milk cans or pans to care for and best of all, 
we can feed the warm, sweet milk to the calf. For ventilation in the 
stable I depend upon a two-inch hole in the wall with a shingle to close 
over it in stormy weather. I feed through traps in front of the cows 
and these are never very tight, so they always have fresh air in front of 
them. I clean the stable twice a day ,regularly in winter, and in summer 
the stock are in the pasture night and day. There is no market here for 
milk, cream or butter, except in very limited quantities. 
V. T. LUNDVALL. • 
cmIBERLAND COUKTY. 
BRIDGTON-Our dairy consists of pure bred Jerseys, and we use our 
best endeavors to keep them free from filth. The card and brush, and 
sawdust for bedding, are in constant use. The manure is dropped into 
the basement directly underneath, on which swine are kept to prevent 
heating. The stable is well lighted and ventilated, and our cows have 
always been free from disease. We have never lost one except by acci- 
dent, and since they have been dehorned accidents are very much less 
frequent. We water but once a day, at r r A. M., several rods away at 
a fountain that seldom freezes. supplied from a warm spring of pure 
running water, except in rough weather. Then they are watered in the 
barn from a deep well. At no time arc they left to shiver in the cold 
and they appear to enjoy the exercise. \Ve feed only in morning and 
evening. The first feed in the morning is ensilage, then mixed hay after 
milking. In the evening, also after milking, we feed hay, oat hay or 
hungarian after grain with mo t satisfactory results, as they have ample 
time to masticate and digest the same. 
\Ve still use the deep setting process for raising cream; and allow 24 
hours, and if faithfully done there will be no butter fat on the skim- 
milk. \V c know by this season's trial that there is more money in sell- 
ing milk at 5 cents and cream at 20 cents per quart than at 25 cents per 
pound of butter fat, all being taken from the door. We are feeding 
cottonseed meal all the year around, even at $r. 75 per hundred, with 
other approved brands, according to the requirements of the animal. 
Now, in the morning as well as at night, we feed as a forage crop, 
Japanese millet in preference to all others. For tying, we use % inch 
iron rod 12 inches long, with hoops and rings on each end to drop over 
the stanchion, a piece of chain on top of suitable length with rings 
between links, and another piece on the lower end without rings with 
a , nap in the end for fastening, and made to correspond with size of 
animal to be tied. I have stalls for two, one tied on each side, with 
partings between. With such chains they cannot molest each other. 
G. E. CHADBOURNE. 
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STAKDisn-The best way of creaming milk is by the separator, but as 
yet no separator has been put upon the market cheap enough to be 
within the reach of the small farmers. According to my observation 
and experience, there is the most money for the work in selling the 
milk, either at retail or wholesale. If our farmers persist in keeping 
cows in tead of sheep, creameries and cheese factories mu t become 
more plenty, makinz it easier and less expen ive to collect the milk or 
cream and thus giving the producer a larger part. 
In the care of barns. cleanliness and pure air are pre-requisites to 
success. The milk should not he kept in the barn after milking. 
I think the farmers of our ~tatc should keep more sheep. Many a 
woman of feeble health is taking care of milk milk di shes, butter and 
butter utensils, on farms much better adapted to beep than cows, and 
where the same. or a greater. income could he derived from the keeping 
of sheep. \\'hen you have a fleece of wool or a lamb, some one comes 
to your door for it, and the care of she p in . urnrner or winter is not 
one-tenth as expensive a- that oi cows. }OIIN" L. CHASE. 
FR:-\_ TLIX COC?\TY. 
\\'ILTOX-Fir:-t get your milk clean. Then by all means get a. sepa- 
rator, if you haven 't one. and keep it clean al o. It is surprising how 
many neglect to keep their separators clean. Unscrupulous agents instruct 
their customers not to wash the separator more than once a day. They 
want to make it appear very easy to clean them, and it is, even if done 
twice a clay. The convenience. aving in butter fat, etc., etc., will nearly 
if not quite pay for a separator the first year. Cream should lie kept 
iced and in clean receptacle until taken by the collector or you are 
ready to ripen it. I believe that cream handled in that way will make 
sweet butter. There arc many dairymen in our State throwing away 
from $50 to 100 worth of butter rather than to buy a separator costing 
from S50 to 100. E. E. HARDY. 
KE .. ')JEBEC COL TTY. 
READl·'IELD-In the care and handling of milk and cream non, of u 
common farmers have the proper implements to do first-cla work. 
And while comrnonsen e and businc ·· principles tell us to get th rm and 
do such work and get paid for it. we put it off from month to month 
and sp nd a part of our time finding fault with the milk d .alers and 
creamery companies for not paying us better price· for our product . 
The healthy cow produces swe t, clean milk. free from any foreign 
odors. In harvesting that product the mo. t of us contaminat · it with 
all sorts of odor and impregnate ev ry gallon of it with inough evil 
bacilli to sour in twenty-four hour a carload. The trouble tarts wh ·n 
the milk leaves the teat. 'I he air in the averag tic-up, sp cially in 
cold weather, is in no condition t train milk through and have it free 
from foreign od r s .. and u ually the filthy condition of the cow's hair 
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and skin, and the milker's hand and overalls, contribute their share. 
It then goes into the cans or separator; and I want to say right here 
that they are in better condition, for the housewives take care of those 
arid they are usually as clean as hot water and soap can make them. 
Then when convenient and the other chores are all done, it is put into 
the ice chest, and there again it generally strikes impure water, rolling 
sawdust, sour milk and cream that has been spilled around the tank for 
days before. Then in one, two, or three days after, it is loaded on open 
wagons and carted from one to five miles through all kinds of weather, 
to the factory. When it reaches the consumers they find lots of fault 
with it. 
After twenty years' experience all I can say is, let us one and all et 
ourselves about the business of drawing that milk from the cow's udder 
through pure, sweet air, and under clean conditions, and putting it 
immediately into the cans or separator and with all dispatch from thence 
into pure, clean ice water that is also in a clean tank and surrounded by 
like conditions. After we have accomplished this for ourselves, let us 
devote a season to seeing that the other fellow who handles it before the 
consumer get it, has reformed his ways. We shall then, I believe, be 
astonished to see how well satisfied we shall be with our business of 
producing milk and cream. Vv. G. Huxrox. 
::\IONMOU'l'H-The essential points in the handling and care of milk and 
cream are, first, cleanlines in every particular in producing milk; 
second, strict observance in keeping the apartments ~here cows are 
housed properly ventilated; third. for cream, use separator when five 
or more cows are kept and wash the eparator every time it is used, and 
keep the cream sweet until wanted for use. For milk. cool it as soon 
after milking as can be done conveniently, and avoid mixing warm milk 
with cold. This rule applies to milk for cheese as well as market milk. 
Aerating milk i probably the mo t effective but cooling in cold water 
if properly done with a supply of ice will fill the bill. \\. H. Ksrm. 
O~ ~FORD COUNTY. 
FRYEBURG-Some years ago a dairy speaker in Maine summed up the 
idea for the successful handling of milk and cream in three words, as 
follows. " Cleanliness and cold." This will never be improved. Clean- 
lines · in the stable, milk room and all dairy buildings, clean animals, 
clean utensils and clean men and women to handle the milk. Cold for 
the milk and cream, to keep them as near as possible in their normal 
condition. Let us not lose sight of the value of plenty of absorptive 
material in the cow stable, in our omewhat extravagant search for well 
ventilated barns. Clean sawdust, one-half bushel per cow per day, will 
purify the air more than ventilating tubes without the sawdust. Milk, 
clean from clean cow , cooled quickly, needs no aerating or other process 
to improve its flavor, or its nutritive or keeping qualities. The farm 
eparator is a nece . ity for best work in a cream dairy. 
B. WALKER McKEEN. 
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PENOBSCOT COli1 -TY. 
PLYMOUTH-Many of the farmers think that milk can be handled 
" any old way " especially if sold to condensary or cheese factory. In 
this section most of the farmers patronize the Borden's Condensary at 
Newport and our milk must be handled in a cleanly manner for this 
trade or we are not in it for long. Rigid inspection is the rule. We 
are required to whitewash our tie-ups twice per year, keep the cows 
clean and feed nothing but good, wholesome food. No ensilage is 
allowed. Personally I breed and raise all my cows. I have had no 
tuberculosis or contagious abortion so far. We each year weed out the 
very old stock and those not desirable, raising all the best heifer calves, 
and purchasing the best thoroughbred bulls we can get, from time to 
time. If this practice is followed year after year but little trouble need 
be experienced. Proper ventilation is of course very essential. I think 
the King system the best, although I hav not as yet adopted it. 
JOHN F. LONGLEY. 
DEXTER-A very large per cent of the farmers are engaged in some 
line of dairying, producing milk, cream. butter or cheese for the mar- 
kets. If the consumer could see the condition of some of the farmers' 
barns and cows they would look for milk from other places with more 
attractive appearance. This slack way of producing dairy products is 
one of the greatest evils. It hurts the dairying in 'Maine so that our 
dairy products arc not up with other states and have to be sold for a 
less price. There is a great chance for the farmer to improve his con- 
ditions and obtain a better price for his products. I think if the Maine 
dairymen should form a union it would be a great thing for them. 
\Vhen a farmer's dairy conditions are up to a standard. allow him in 
the union, and when he does not keep up to the standard, discharge 
him from the union. A. A. EASTMAN. 
HOLDEN-I cannot give any new method of handling milk and cream, 
but there is room for improvement when the present methods are used, 
and that is by greater care and clean line is. From considerable experi- 
ence as a dairyman and as a gatherer of cream on a cream route, I find 
that poor or sour cream is almost alway- caused by carelessness in some 
way on the part of the dairyma 1. The person that is careless at every- 
thing else will be careless in the dairy, and whatever the method used 
there will be a failure to secure a fir t-class product, and also a failure 
to secure the income that would come to one who gives careful atten- 
tion to the business in all its details. Crras. IT. Dor.s, 
PISCATAQl:IS COUN'I'Y. 
1IEDfORD-1\t this time when so much i being written about aerating, 
pasteurizing, testing and inoculating, by city editors, there seems to be 
little that a farmer can add to the stock of dairy knowledge. \Ve read 
of sanitary stables and milk pail covered with absorbent cotton, to be 
burned after each milking. But are the people willing to pay the extra 
ns 
cost of such things? There are a few summer hotels and wealthy people 
who will pay fancy prices for fancy butter, but almost everyone will buy 
the cheapest he can get. Many appreciate a good article but I think 
some prefer poor butter, such as cheap hotel and restaurant keepers, for 
the same reason that some farmers let their grass stand until it is dead 
ripe,-" It spends better," they say. The butter made by farmers' wives 
and also by factories is nearly all of good quality, when first made, but 
there is much difference in its keeping qualities, depending on the care 
given to the milk and cream. Butter is at its best when first made, and 
hence should be delivered to the consumer as soon as possible. More 
poor butter ~nd cream come from middlemen than from dairymen and 
the nearer the producer and consumer can be brought to each other the 
better. E. G. LOVEJOY. 
l\IoNSON-For best returns, first, your cows should have plenty of pure 
air and sunshine; next, good food and pure water. The stable and 
cows should be kept sweet and clean. Keep everything clean that is 
used about milk or cream, and you will have no trouble in disposing of 
the products of the dairy. 
T have some native apple trees to graft next spring. What variety 
shall I u to ship in fall for quickest returns r Some say Wealthy, 
some Alexander, some Hurlbut. They must be hardy for this climate. 
The \V cal thy are small unless they have high cultivation. 
WALLACE W. CROOKER. 
NOTE-As you desire to ship your apples early, in the fall, I am of the 
opinion that, considering the tree in all respects, the Wealthy is the 
most desirable. It is a very rapid grower and an early and persistent 
bearer, producing apples of fine color; and if properly thinned when on 
the tree and the tree is well cultivated, it will produce the most merchant- 
able apples of any tree that I know of.-Commissioner. 
SOl\IERSET COUNTY. 
SKO\VlfEG,\N-The care and handling of milk and cream covers, I 
presume, the period from ·the time we are preparing the food for the 
cow until the manufactured product reaches the consumer, which is 
from three to six days, and all this time we must realize that cleanliness, 
coolness and good pure air are the first essentials in keeping the animal 
and the food she cats, as also the milk she produces, in good condition. 
Tbe food which is given to the cow should be wholesome and not 
musty or decomposed. It shouid be kept in a barn or loft where it can- 
not absorb the scent from the cows or any filthy odors, and should be 
fed regularly to obtain the best results as regards profit and the health 
of the cow. The water, unless it is running all the time, should be 
given from a tub set out-of-doors where the sun can shine upon it, and 
it should not be allowed to freeze in winter or become foul in summer. 
Perhaps the most essential thing to the health of the cow and the keep- 
ing pure of the product is the quality of the air that is in the stable. 
Any way of ventilation whereby the damp, foul air which settles to the 
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bottom can escape and good, pure air direct from out-of-doors can be 
taken in, sufficient for each animal, is a good method to adopt. It should 
be remembered, however, that the foul air should be taken out by a 
hole low down near the floor and the fresh air should come in near the 
top of the tie-up. 
I believe that cows should be turned out-of-doors every fair day for 
a few minutes, at least, that they may get some gentle exercise and feel 
the sun's rays. 
The milk should be taken from the tie-up as soon as milked and 
strained while it is warm through thick cotton, either in the form of 
batting or several thicknesses of cloth, and then set in cold water, with 
ice if neces ary, or run through a separator and then the cream cooled 
down to 40 degrees or lower but not allowed to freeze. Before doing 
this, however. it is well to aerate the milk or cream in ome way. Care 
should be taken that the dairy room is clean and free from foul odors. 
All milk utensils. from the milk pail to the receiving can, should be 
scalded before and after using, and not wiped with a cloth as some are 
in the habit of doing. After scalding them leave them to dry in the 
open air with the sun shining upon them if possible. All crea es in 
the utensils where milk or cream can lodge and cannot easily be removed 
by washing should be filled with solder and made smooth so there may 
be no chance for germs to breed. All things which come in contact with 
milk or cream should be washed and scalded immediately after using. 
This applies to separators as well as creamers, cans, vats and everything 
that milk touches, even the floor. Good hot water with some alkali and 
·a little energy, with sunshine. will keep things weet and clean around 
any dairy or creamery. 
One thing that ought to be done and which is sadly neglected by the 
con umer and all large receivers of milk and cream is to wash and scald 
the cans immediately after emptying. 
In creameries where gathered cream is taken, no sour cream should 
be received, and cream should not be taken that i over three or four 
days old; cream that is kept under good conditions can be held this 
length of time and be perfectly weet. 
The creamery and patron should co-operate heartily toward the turn- 
ing out of as good an article as is possible, both for profit and for 
humanity's sake. ELMER E. HARRIS. 
).L\nrsoN-The production and marketing of milk, cream, butter 
and cheese constitute a great and all important indu stry. Tho e engaged 
in it are earnestly seeking the best and most sati factory method , but 
the business is so varied and complex ~hat there is a difference in opin- 
ion as well as in practice. \Ve all agree that clean I ines from start to 
finish is essential, but the feeding of dairy cows and the handling of 
their product are left in a large measure to conditions, circumstances, 
likes and dislikes. In our family we discarded the separator after a 
trial. I know of many others who have done so. There is too much 
machinery about it, too much getting out of repair and too much scrub- 
bing and cleaning. I am still in favor of the Cooley Creamer. We do 
not get so much cream, but I think there is less hard work and not so 
much expense. The greatest profit is in selling milk and cream to 
customers; the next, in having annual customers who will take either 
cheese or butter as it is made. Then follows the selling of cream to the 
creamery and lastly butter to the store trade as one can catch the market. 
There seems to be a constantly increasing demand for the products of 
the dairy whicL keeps pace with the increase of cows. There is a bright 
prospect ahead for all who wish to engage in this great branch of agri- 
culture. S. F. EMERSON. 
WALDO COUNTY. 
THORNDIKE-In handling milk for retail trade I found the aerator the 
best thing to cool the milk, and it would keep sweet the longest, and 
would have no bitter taste or flavor. I never use any soap in washing 
milk cans, but use sal-soda. Soap leaves a bad small in the cans. After 
the cans are washed and scalded I let them stand right end up until cool, 
then turn bottom up to drain. If a warm can or pail is turned bottom 
up the steam will stay in and dry in and the can will not be so sweet 
as if treated the other way. The cows are kept clean, tie-up floor swept 
three or four times a day, no cobwebs allowed in it; cribs kept clean, 
and barn floor swept at least once every day. Milk is a ready carrier 
of disea e germs and so fertile 2. breeder of bacteria that one cannot be 
too careful in its care. I think the next generation will see far greater 
restrictions placed upon the care and handling of our cows, milk and 
cream than we have at the present time, and it will be better for both 
producer and consumer. C. E. SMITH. 
BELFAST-The farmer who is keeping his cows in reasonably clean 
quarters and giving them reasonably clean care and food, and who milks 
in reasonably clean clothes and takes average care of the milk and cream, 
is doing all he can get pay for at average market prices for milk, cream 
and butter. If the consumer wants a better article he must consent to 
pay a better price. 
Ventilate by giving the cows fresh air at their heads where they can 
use it. Keep utensils sweet by a judicious use of water, both hot and 
cold. Strain through cloth of sufficient thickness to remove any possible 
dirt. Cool as quickly as possible and deliver often enough to be sure of 
a sweet article. More than this isn't necessary nor profitable. As a 
rule, iarrners are now producing good milk and cream. E. C. Dow. 
WASHINGTON COUNTY. 
EAST ".\IACIIIAS-\Ve make a mall amount of butter and it is said by 
consumers to be of the best quality in the market. We milk cleanly, 
put at once in a closed can and put the can in cold water for 24 hours. 
Then draw off the milk and draw the cream into an earthern crock, stir- 
ring all the time, to mix the new cream with the old. Keep the crock 
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covered. The churn is scalded, then cooled off with cold water. The 
cream is then turned in and churned. The butter is salted slightly and 
made up into one-half pound prints and kept in a cool place until used. 
Like all the farm work, it is the care, the attention to details, that 
decides the quality of the product, whether it be the making of a pound 
of butter, the growing of apples or any other product of the farm. 
I went up to Orono to the Pomological meeting, and couldn't help 
noticing all along the route how little care is given the various crops 
planted. Hardly an acre of land but could be made to double its product 
of grass, potatoes, or other crops. It looked to me as though the 
farmers had done up their pring's work as quickly as possible and then 
gone off to work somewhere else to make a living. 
11ILLARD H. WISWELL. 
YORK COlJ:NTY. 
Bux'rox-e-Twenty-seven consecutive years in the production of milk 
for market has taught me much. but each succeeding year brings new 
ideas. The first essential in milk production is healthy cows. The three 
essentials to healthy cow- are plenty of pure air. of pure water and of 
sweet, nourishing food. For the last. nothing is better than grass in its 
season, and well cured, early cut hay, with wheat bran and middlings, 
cottonseed meal and gluten meal. Ensilage is excellent but not essen- 
tial. Musty hay or grain is a deadly menace to the health of either cows 
or horses. Overfeeding, with either hay or grain. will produce indiges- 
tion. and indigestion will cause ill flavored milk. The idea of getting 
rid of animal odor in milk is sheer non en e. Milk drawn from a 
healthy cow properly fed is free from any odor that ought not to be 
there. and the sooner it can be got into cans and set in cold water the 
better. Aeration is not only useless but subjects the milk to contamina- 
tion from dust and microbe· that are in the air. e pecially in summer. 
Do not feed hay just before milking. Avoid all conditions that will 
cause du t at milking time. C se a damp cloth to clean the flanks and 
udder of the cow instead of a brush. Carry milk, a fast as drawn, out 
of the stable to "train and cool. There are many other things more or 
less essential. but tho e I have mentioned are ab olutely nece sary to 
the production of pure and h althful milk. JOHN H. HARMON. 
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